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Description 

The present invention relates to a method for flocculating latex particles in a latex, aqueous emulsion 
or microsuspension (hereinafter referred to simply as "latex") prepared by emulsion polymerization or 
s microsuspension polymerization. The present invention also relates to a process for producing a 
thermoplastic resin. 

Heretofore, a method of flocculating a latex followed by water removal has been industrially employed 
as a classical technique for obtaining solid rubber from a natural rubber latex and more recently in a 
process for producing ABS rubber. A fiocculation technique used to be applied also to a vinyl chloride resin 

w latex (i.e., a PVC emulsion). 

Various methods have been known to destabilize an emulsion system of a latex, such as a method of 
adding a strong acid to the emulsion system, a method of adding a polyvalent metal salt to the system, a 
method of adding an organic flocculant such as methyl cellulose, carboxymethyl cellulose, polyacrylic acid, 
polyacryl amide, polyimide, polyamine or ammonium alginate to the system or a method of heating the 

is emulsion system. ? 
However, each of these methods has had its own demerits one way or another and there have been no 
method which is fully satisfactory for the fiocculation of latex particles. For instance, when a salt is added to 
a vinyl chloride resin latex having a solid content of from 40 to 50%, the latex will solidify to form a bean 5 
curd-like or semi-solid mass, whereby the flowability will be completely lost and the subsequent treatment 

20 will be practically impossible. If the latex is diluted with water to have a solid content of from 15 to 20%, the 
flowability can be maintained even when the latex is solidified. However, there is no practical industrial 
method to remove water from the solidified product or a great amount heat energy used to be required to 
evaporate the water therefrom. Further, the solid aggregates obtained by such a drying step, are very hard 
and even when they are pulverized into fine powder, they can hardly be dispersed in a plasticizer and thus 

25 they can not practically be used as a plastisol. When the latex solidifies into a bean curd-like or semi-solid 
mass, the latex particles coagulate to form aggregates containing or occluding substantial amounts of 
water and the entire system forms a single solidified mass, whereby the flowability is completely lost The 
solidified mass establishes a strong structure while occluding water therein, whereby centrifugal 
separation becomes practically impossible and the removal of water under reduced pressure likewise 

30 becomes impossible. 

Under the circumstances, for the preparation of a thermoplastic resin such as a paste resin to be used 
for the preparation of a plastisol or an organosol (hereinafter referred to simply as "plastisol"), it has been 
common to employ a method in which a latex having an average particle size of at most about 3 jam is 
prepared by emulsion polymerization or microsuspension polymerization and then the latex thereby 

35 obtained is subjected to spray drying. However, in order to use this method effectively, it is necessary to 
bring the solid content in the latex as high as possible. Otherwise, the cost for drying will be quite high. On 
the other hand, for a latex to be stable, it is necessary to maintain the solid content at a level of at most 45%. 
Otherwise, a great amount of aggregates are likely to form at the time of the polymerization, or a-great 
amount of an additive such as an emulsifier is required, whereby a quality problem is likely to be led. 

40 On the other hand, it is conceivable to minimize the cost of energy for drying by firstly flocculating a 
latex and then removing water from the fiuccuiated latex by means of filtration or centrifugal separation to 
increase the particle concentration. However, if the latex is simply flocculated, the flocculated product will 
contain a substantial amount of water as mentioned above, whereby it is practically impossible to conduct 
the filtration or centrifugal separation of water and the flocculated product tends to be sticky or tends to 

45 have poor flowability. The industrial operation will thereby be very difficult. 

Further, a paste resin must give a plastisol when dispersed in a plasticizer. However, a paste resin 
obtained by the fiocculation with a polyvalent metal or a conventional floccurant, does not usually give a 
plastisol or at best gives a plastisol having an extremely high viscosity, whereby the commercial value as a < 
paste resin is lost. Namely, the conventional fiocculation methods are based on the idea of either 

so deactivating the emulsifier in the latex, binding the latex particles to one another with polymer chains or 

removing the electric charges on the surfaces of the particles, in such fiocculation methods, once the * 
particles thereby obtained are dried, they are no longer capable of being dispersed in a plasticizer. * 

It has now been found that if a water-soluble cationic polymer containing a quaternary ammonium salt 
in its molecular chain is added to the latex, it is possible to flocculate the latex particles without rendering 

55 them to adhere to one another and thereby to obtain coagulates having a size of from 20 to 50 u even when 
the latex has a high concentration, whereby it is possible to destabilize the emulsion system of the latex 
without bringing about the occlusion of water in the coagulates and even after the fiocculation, the 
flocculated latex has the same flowability as the original latex. Further, the flocculated latex can be 
dehydrated by the decantation. When a centrifugal dehyration is employed, the flocculated latex can be 

so concentrated to have a solid content of as high as 70% and a putty-like concentrate thereby obtained can 
readily be granulated and dried. The product thereby obtained readily forms a plastisol when mixed with a 
plasticizer. 

Namely, it is a first object of the present invention to provide a fiocculation method which is capable of 
destabilizing an emulsion system of a highly concentrated latex to flocculate latex particles whereby the 
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flocculated latex particles occlude no substantial water and remain to be flowable and they can readily be 

8 ^A^^&ff&ti\f^^menlaon is to provide a process for producing a granularthermoplastic 
resin having a great density and proper porosity from a wet cake composed of flocculated part.cles 

s se P a ^ t f J° m r J s 'Svention provides a process for separating a thermoplastic resin from its latex which 
has been obtained by emulsion polymerisation or microsuspension polymensation by 

(A) coagulating said latex by adding a water-soluble cationic polymer .containing quaternary 
ammonium in its molecular chain in an amount of 0.001 to 5 wt%, based on the weight of the latex particles 

10 in the latex, , , 

(B) separating the water phase from the coagulated polymer and . 

C drying the obtained solid product characterized in that, for obtaining a paste resin suitable for 
producing a plastisol or an organosol having a high bulk density, a latex of a j polyvinyfchtonde. a 
polystyrene or an ABS polymer is selected, whereby a flocculated product obtained in coagulation stage 

,5 Ta) isTreated in stage <B> to adjust the water content of the wet cake to 20 to 50 wt% i «£^£d £ 
cake is spray-dried with a previous addition of at least one flowability-promoting agent selected from the 
aroup consisting of a non-ionic surfactant, an anionic surfactant, a cationic surfactant and an organic acid, 
or said cake is granulated, optionally with previous addition of a hydrophobic substance and the granules 
are dried. For the purpose of the present invention, the term "latex" includes a latex, an aqueous emulsion 

20 and a microsuspension. 

Now, the present invention will be described in further detail. . ^ i • - 

The latex of the present invention includes a latex, an aqueous emulsion produced by the emulsion 
polymerization of a reactive monomer and a microsuspension produced by microsuspension 
Polymerization. More specifically, it includes a polyvinyl chloride latex (emulsion), a polyvinyl acetate latex, 

25 a vinyl chloride-vinyl acetate copolymer latex, a polyacrylic acid ester latex, a polystyrene latex, a rubber 
latex, a styrene-acrylonitrile copolymer latex, an acrylonitrile-styrene-butadiene graft polymer latex, a 
nitrite rubber latex, a styrene-butadiene rubber latex, a butadiene rubber latex, a cis-1,4-poly.soprene 
rubber latex, a chloroprene rubber latex, an acrylonitrile-butadiene copolymer rubber latex, a 
methylmethacrylate-butadiene copolymer rubber latex, a polymethacrylic acid ester latex, an acrylic acid- 

30 methacrylic acid ester copolymer latex, an ethylene-vinyl acetate copolymer latex, a 

type latex, a polyethylene latex, a silicone latex, and a polybutene latex. However, the latex of the present 
invention is not restricted by these specific examples. The present invention is applied to a polyvinyl 
chloride latex, a polystyrene type latex or an ABS latex. 

The particles in these latexes have a negative surface potential in the latexes. The latex particles 

35 usually have a particle size of at most 3 pm and the majority of them have a particle size of at most 1 pm. 
The latex concentration is preferably such that the solid content of latex particles is at least 1 % by weight, 

preferably within a range of from 15 to 50% by weight. .^..lo^h^in 

As the water-soluble cationic polymer containing a quaternary ammonium salt in its molecular chain, 
which is used as a flocculant in the method of the present invention, there may be mentioned, for instance, 

« the compounds represented by the following general formulas (I) to (IX). At least one of these compounds 
is used. 
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where each of R„ R 2 , R 3 and R 4 is a hydrogen atom, an alkyl group having from 1 to 6 carbon atoms or an 
aryl group; Z is 

-(CH 2 ) n -, -(CH 2 ) h -(CF 2 ) n -(CH 2 ) k - , -CCH 2 ) h -0-(CH 2 >£, 

0 0 
-(CH 2 ) h -S-(CH 2 ) k -. -(CH 2 ) h -S-(CH 2 ) k -, -(CH 2 ) h -S-(CH 2 ) k -, 



SB 



60 
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-(CH 2 ) h -S-S-(CH 2 ) k - , -(CH 2 ) h -c-(CH 2 ) k -, -<CH 2 ) h -CH-(CH 2 ) k , 
O 

-(CH 2 ) h - C - O- (CH 2 ) k -,-(CH 2 ) h Si(CH 3 ) 2 OSi(CH 3 ) 2 (CH 2 ) k -. 



•(CH 2 ) h Si(CH 3 ) 2 NH-Si(CH 3 ) 2 (CH 2 ) k - 



-(CH 2 ) h - C - O - (CH 2 ) 2 - O - C - (CH 2 ) k or -<CH 2 ) h "<>(CH 2 ) k - ; 



Z' is the same as Z except that Z' does not include — (CH 2 ) n — ; W is 

O 

-CH-(CH 2 )n or -NH-C-(CH 2 ) - 
| 11 n 

OH 

provided that the methylene group -<CH 2 ) B - is linked to the nitrogen atom of the ^^J^^ 
salt- each of X and Y is an optional counter ion; each of m and n is an integer of from 1 to 1 5; each of h and Ic 
is an integer of from 1 to 6; and I is an integer of at least 2. ... 

These compounds can be prepared by various methods. In the method of the present .invention, the 
compounds represented by the formula [I] are preferably used. Particularly preferred are the compounds 
where Z is a — (CH 2 )„— group, which are represented by the general formula [1 1 



© P ©I 



— N-— (CH 2 ) m N — n-<CH*fc- 



[II 



R 2 R 4 



and which are called ionen polymers. The ionen polymers represented by the general formula [I ] where 
the alkyl group as R„ R 2 , R, or R 4 is a C,., alkyl group such as a methyl group, an ethyl group or a propyl 
group/are preferred, and particularly preferred are those wherein the alkyl group is a methyl group. 

Each of X and Y is an optional counter ion such as a halogen atom, particularly a chlorine atom or a 
bromine atom. X and Y may be the same or different The preparation of the Ionen polymers is easy when 
each of m and n has a small value, and a good ionen polymer can be produced when the sum of m and n 
has a value of at least 6. On the basis of the values of m and n, the ionen polymer is called a nvjnonen. The 
value I may be an integer of at least 2. However, it is usually within a range of from 10 to 500, preferaDly 
from 10 to 200, more preferably from 10 to 150, especially from 50 to 100. The greater the value of I is, the 
qreater the flocculation effectiveness becomes. As the values of m and n increase, the charge density in the 
polymer chain decreases. Accordingly, the value of m + n and the value of I should properly be selected 
taking into accounts the electron charge of the latex particles. 

As the m,n-ionen, there may be used various types such as 2,4-ionen, 2,5-ionen, 2,6-ionen, 3,3-ionen, 
3,4-ionen, 3,5-ionen, 3,6-ionen, 4,4-ionen, 4,5-ionen, 4,6-ionen or 4,10-ionen. 

When the water-soluble cationic polymer is added to a latex, the latex particles negatively charged in 
the latex are electrically attracted by and gather around positive charges in the cationic polymer and the 
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Gathered latex particles repel one another to establish a flocculated state where the latex particles do not 
Sere To on?a P nother. The coagulates thus flocculated repel one another where tN .effect t o Jta posibve 
charges in the center does not reach the surface of the coagulates, whereby a good dispersability of the 
coagulates is obtainable and the entire latex establishes a good dispersion system having superior 
flowabilitv and water separability without forming a bean curd-like or semi-solid mass. 

The ISr-sSle Sonic polymer may be used in a form of a solution in water or any other medium, 
as theSTe requires. It is preferred to use it as an aqueous solution containing from 0.05 to 5% by we,ght of 

KE5K5 She EES** cationic polymer is added while stirring the latex and the amount 
of addLTsusuallywithin the range offrom 0.001 to 5% by weight, preferably from 0.01 to 1% «*™»9£ 
based on the weight of the latex particles in the latex. The flocculafton state of die latex particles may be 
controlled by the adjustment of the amount of addition. If the amount of addition is gradually increased the 
vTscS of the latex gradually increases to a certain point and then starts to decrease with a further 
addition of the cationic polymer. From the observation of this process with an optical microscope, it has 
been found that in the initial stage, the latex particles flocculate under the action of the ,|»^ r * 

form rather large coagulates. When the added amount is small, coagulates having a small diameter are 
predominant and, with an increase of the amount of addition, the particle size of the coagulates increases 
With a further addition of the cationic polymer, the coagulates having a large diameter tend to be dwided 
So coagulates having a substantially uniform particle size at a level offrom 10 to ^^^^^ 
20 to 50 urn. By properly selecting the type of the water-soluble cationic polymer and adjusting the amount 
of its addition, the size of the coagaulates can optionally be controlled. 

According to the present invention, the cationic polymer is added to the latex and after stirring the 
latex, if it is left to stand still, water and the coagulates of the latex particles will readily separate. The water 
can be removed by decantation or centrifugal separation. If the centrifugal separation is emp loyed, it is 
possible to remove the water to such an extent that the solid content will be as high as 70% by weight and 
the concentrate thereby obtained can readily be dried in a usual oven. The wet cake may optionally be 
subjected to a granulation step prior to the drying step. u„«i,-- 
Further if the flocculated particles are heated in the form of the dispersion at a temperature higher than 
the glass transition point of the coagulates, the bonding strength of the flocculated particles will be 
increased, and the product thereby obtained can be used as a blending resin to be mixed with a paste resin. 

In the present invention, when a thermoplastic resin is prepared by granulating the wet cake, it is 
preferred to employ a method which will be described hereinafter. 

When the wet cake composed of the coagulates of the latex particles separated from the water is 
* granulated, it is necessary to properly adjust the water content of the cake prior to the granu ation 
depending on the particular granulation machine to be used or the nature of the coagulates. The greater he 
water content is, the greater the flowability becomes. On the other hand, if the water content is small, the 
viscosity turns to be too high, whereby the granulation becomes difficult, or even when the granulation is 
possible, the granules break down to pieces during the granulating step. The granules thereby obtained 
tend to be disintegrated during the drying step. Further, in general, the granulated particles have a surface 
are smaller than the particles obtained by spray drying and thus provide a smaller surface area to .contact 
with the plasticizer. Thus, the granulated particles have a drawback that the initial absorption rate of the 
plasticizer is slow. Especially when the pressure at the time of the granulation is high, the coagulates tend 
to be packed in a higher density, whereby the absorption of the plasticizer tends to be slower. Thus, the 
granulated particles have an inherent physical drawback that they can not readily be converted into a 

45 plasftsol. present inventors have conducted extensive researches to develop a graulation method which is 
capable of providing granulated particles having a good absorption of a plasticizer, from a wet cake 
composed of coagulates of the latex particles separated from the freed water. As a result, it has been found 
that the following two methods may advantageously be employed. 

The first method comprises mixing the wet cake with a hydrophobic substance such as a hydrocarbon, 
a halogenated hydrocarbon, an ester compound, an ether compound, an organic phosphorous acid ester 
or an alcohol, followed by the granulation, whereby the granulation can readily be done with respect to wet 
cakes having a wide range of water content and it is thereby unnecessary to conduct a carefu control of the 
water content When the granulated product is dried, the dried product has a high bulk density and 
« provides good absorption of a plasticizer. Further, if a volatile hydrophobic substance or volatile water- 
soluble substance is used in combination with a non-volatile hydrophobic substance, a granular thermo- 
plastic resin having a proper porosity can readily be prepared, whereby it is possible to further improve the 
absorption of the plasticizer. 

The second method comprises adding to the wet cake at least one agent selected from the group 
«, consisting of a non-ionic surfactant, an anionic surfactant, a cationic surfactant and an organic acid, 
whereby the wet cake is again suspended solely with the water contained therein and thereby regains 
flowability. Then, the suspension thereby obtained is spray-dried to obtain a granular thermoplastic resin 
having a high bulk density and proper porosity and being capable of readily adsorbing a plasticizer. 

Thus the hydrophobic substance to be used for the process of the present invention includes not only 
a hydrophobic substance having a small solubility in water but also a hydrophobic substance which is 
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soluble in water and yet has a strong affinity to the surface of the coagulates of the flocculated particles. 
Namely, the hydrophobic substance includes a water-soluble substance which shows a stronger affinity to 
a resin rather than to water and thus acts as if it were a hydrophobic substance, in an aqueous system 
containing a resin. The hydrophobic substance is preferably in a liquid state within a temperature range of 
from 10 to 80°C and preferably has a value [6] of at most 7, as calculated by the following equation: 

[H] 100 

[B]= x 

[HI + [L] 5 

where [H] is the weight of hydrophilic groups in the structure of the hydrophobic substance and [L] is the 
weight of hydrophobic groups in the structure of the hydrophobic substance. 

As such a substance, there may effectively be used, for instance, a hydrocarbon, a halogenated 
hydrocarbon, an ester compound, an ether compound, an organic phosphorus acid ester compound or an 

alcohol. ^ 

Specific examples of such a substance include hydrocarbon compounds such as Cer-C^o 
polypropylene, Cu,- 100 polyisoprene, C a -i 2 o polybutene, C 6 - 99 hydrogenated polypropylene, C a - 100 
hydrogenated polybutylene, terpinolene, mineral spirit, kerosine, petroleum benzine, petroleum ether, 
light oil, toluene, xylene, ethylbenzene, liquid paraffin, cyclohexane, isooctane, heptane and octane; 
halogenated hydrocarbons such as monochloroethylene, dichlorooctane, dibromoethylene, 
dibromopropane, dibromobutane, dibromohexane, dichlorobutane, dichloropropylene, chlorinated 
paraffin, brominated paraffin, trichlorobutane, octadecylfluorooctane, chlorinated polybutadiene, 
chloropentane, chlorohexane, dichlorooctane, and C 6 _ao chlorinated polyethylene; alcohols such as 
propanol, isopropanol, butanol, isobutanol, hexanol, 2-ethylhexanol, laurylalcohol, palmityl alcohol, cetyl, 
alcohol, nonyl alcohol, oleyl alcohol, myristyl alcohol, isoamyl alcohol, stearyl alcohol, octyl alcohol, 
cyclohexanol and nonylphenyl; ether compounds such as ethylpropyl ether, dibutyl ether, butylhexyl 
ether, dioctyl ether, and ethyloctyl ether; and ester compounds such as methylethyl ester, ethylbutyl ester, 
propylamyl ester and butyloctyl ester. At least one of these compounds is used. Among them, it is 
preferred to use those which are volatile during the drying step. Non-volatile compounds may be used 
alone. However, it is preferred to use a non-volatile compound in combination with a volatile compound. 
When a non-volatile hydrophobic substance is used alone, it is preferred to incorporate a volatile substance 
having a low molecular weight such as acetone, di-ethylether or non-hydrophobic substance such as 
methanol or ethanol, whereby a thermoplastic resin composed of granulated porous particles is obtained. 

The amount of addition of the hydrophobic substance is determined taking into accounts the water 
content and flowability of the wet cake. The amount is usually within the range of from 0.01 to 10 parts by 
weight, preferably from 0.1 to 5 parts by weight, per 100 parts by weight of the solid content of the wet 
cake. Further, it is preferred to increase the viscosity of the wet cake so that the yield stress of the wet cake 
becomes to be within the range of from 0.3 to 10 mN/mm 2 (3,000 to 1 00,000 dyne/cm 2 ), preferably from 0.4 
to 1 mN/mm 2 (4,000 to 10,000 dyne/cm 2 ), whereby the granulation can be facilitated and the adhesion of the 
granules to one another can be minimized. 

The wet cake thus adjusted to have a proper yield stress is then extruded and granulated into granules 
having a desired shape by means of a single-shaft or double-shaft screw extrusion type granulating 
machine or a basket type granulating machine which is provided with a screen having through-holes of a 
desired size. The granular product thereby obtained is then dried by means of a drier such as a multiplate 
drier, a fluidized drier, or a rotary kiln to remove water from the granules by evaporation. During the drying 
operation, water volatile components of the hydrophobic substance and volatile materials having a low 
boiling point will be removed from the inner and surface portions of the granules, whereby the granules 
become porous. Of course, the granulated configuration is not restricted to the above mentioned extruded 
configuration and it may be in a needle shape, a granular shape, or a spherical shape. 

The flowability-promoting agent to be used in the process of the present invention is usually a 
surfactant such as a non-ionic surfactant, an anionic surfactant, or a cationic surfactant, or an organic acid. 
The efficiency of the flowability-promoting agent can be determined by adding the flowability-promoting 
agent to the wet cake in an amount of 0.2 part by weight per 100 parts by weight of the solid content of the 
wet cake and stirring or leaving the wet cake to stand still for from 5 to 10 minutes to see if the wet cake 
becomes flowable. It is thereby possible to readily determine whether or not the particular flowability- 
promoting agent is suitable or not. Further, the selection of a suitable flowability-promoting agent can be 
easily made on the basis of the experience. The most suitable flowability-promoting agent is a non-ionic 
surfactant, an anionic surfactant or a cationic surfactant which has polyoxyethylene in its molecular chain. 

As such a non-ionic surfactant, there may be mentioned, for instance, polyoxyethylene nonylphenyl 
ether, polyoxyethylene octylphenylether, polyoxyethylene biphenyl ether, polyoxyethylene secondary- 
alkyl ether, polyoxyethylene cetyl ether, polyoxyethylene spermcetyl ether, polyoxyethylene lauryl ether, 
polyoxyethylene myristyl ether, polyoxyethylene oleyl ether, polyoxyethylene dilaurate, polyoxyethylene 
oleate, polyoxyethylene castor oil ester or polyoxyethylene sorbitane monooleate. As the anionic 
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surfactant, there may be mentioned, for instance, polyoxyethylene laurylsulfate, sodium polyoxyethylene 
nonylphenylether sulfate 

<R-©-°-< c 2 H 4 0) ir S0 3 Na) , 

triethanolamine polyoxyethylene lauryl alcohol ether sulfate, ammonium Poty^thylene .lauryl alcohol 
ether sulfate, sodium polyoxyethylene lauryl alcohol ether sulfate (^^pO-H^H^O ^SOsNa). sodium 
polyoxyethylene lauryl ether sulphonate, a mixture of polyoxyethyl laurylphosphates 

r 9 
(cuHzs-o-eCiH^o^^toH , (c 12 H 2T o-ec 2 H 4 o^p-o], 

a mixture of polyoxyethylene nonylphenyl ether phosphates 

20 
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(c9H 19 -®-0-<- C 2 H 4 O^P-0 ]. 



polyoxyethylene glycerol borate laurate 



CHo - 0 * H OCH o 

CH— O O-CH O 

^H 2 0-(C 2 H 4 O^H CH 2 0 (C 2 H 4 0) n -C-C u H 23< 
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sodium polyoxyethylene nonylphenyl ether sulfosuccinate 

(cFis-@-°-* c Pi°^- f S ° 3Na ) ' 

CH 2 -COOH 

sodium polyoxyethylene lauryl ether sulfate lC tt H - -04C.H«0) B -SO,Na]. or triethanolamine 
po^etKlenS ether sulfate [C 1J H 28 0-{C a H 4 0) B -S0,NH(CH 2 CH s 0HW. As the cation.c surfactant, 
there may be mentioned, for instance, polyoxyethylene octylamines 

[C 6 H l7 NH-(C 2 H 4 0) rl -H,C 8 H 17 N-{(C 2 H 4 0) n -H) 2 ], 

polyoxyethylene laurylamino ether, polyoxyethylene oleylamino ether, polyoxyethylene laurate mono- 
60 ethanolamide or cetylethyldimethylammonium bromide 

CH 3 

1 C 16 H §T C 2 H 5 Bre] - 
CH 3 
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As the organic acid, there may be mentioned, for instance, acetic acid, capric acid, citric acid, oxalic acid, 
malonic acid or maleic acid. When used as the flowability-promoting agent, these compounds serve to 
loosen the coagulates of latex particles flocculated by the water-soluble cationic polymer and to render the 
latex particles flowable solely with the water contained in the wet cake i.e. without addition of any 

5 additional water. . TJ! ^ ntT ^ _ . 

The flowability-promoting agent is added to the wet cake in an amount of from 0.05 to 5 parts by 
weight, preferably from 0.1 to 2 pa its by weight, per 1 00 parts by weight of the solid content in the wet cake, 
whereby a suspension having a flowability with an apparent viscosity of at most 20,000 mPa.s, at most 
10,000 mPa.s, within a range of the apparent shear rate of from 1 to 5 s" 1 as measured by a B-type rotary 

10 viscosimeter, can be obtained without any addition of water. The flowability-imparted wet cake is then 
subjected to spray granulation drying by means of e.g. a rotary disc spray drier, a single nozzle spray drier 
or a double nozzle spray drier. The spray drying can be controlled to provide an average particle size of 
from 10 to 500 urn by adjusting the viscosity of the suspension, the rotational speed of the rotary disc or a 
feeding speed of the suspension. It is particularly preferred to control the spray drying to provide an 

is average particle size of from 50 to 200 pm. The spray-dried product should preferably have a bulk density of 
from 0.4 to 0.62 g/cm 3 , especially at least 0.50 g/cm 3 , so as to minimize the formation of a dust whereby the 
working environment can be improved and to provide a proper porosity so that the absorption of a 
plasticizer can be facilitated. 

According to the process of the present invention, the granulation can easily be done without necessity 

20 to carefully control the amount of the water in the wet cake, i.e., simply by adding a hydrophobic substance 
to increase the viscosity of the wet cake, followed by extrusion or by adding a flowability-promoting agent 
to increase the flowability, followed by spray drying. The granular particles thereby obtained do not adhere 
to one another and do not undergo disintegration at the time of the drying. The granular thermoplastic 
resin thus obtained has a great bulk density and is suitable for bulk transportation or automatic weighing. 

25 Further, in a case where a volatile hydrophobic substance or a volatile substance having a low molecular 
weight is incorporated in the wet cake, the dried granules will be porous and will readily absorb the 
plasticizer. For instance, in a case where the thermoplastic resin is a polyvinyl chloride resin, it readily 
absorbs a plasticizer to form a plastisol. 

Now, the present invention will be described in detail with reference to Examples. However, it should 

30 be understood that the present invention is by no means restricted by these examples. In the examples, 
"parts" means "parts by weight". Further, the water content of the wet cake is expressed by the percentage 
of the weight reduction of the wet cake when it was kept at a temperature of 70 P C for 24 hours. 

Example 1 

35 To 10 kg of a vinyl chloride paste resin latex having a solid content of 45%, 8 g of a N,N- 
dimethylalkylene quaternary ammonium bromide polymer i.e. 3,4-ionen represented by the general 
formula 



45 



so 



60 



H — n — 



©I 



W | Y ?i 



R 2 R 4 

was added and stirred for 1 hour to flocculate latex particles. When the stirring was stopped, the flocculated 
latex particles readily sedimented. The flocculated latex was subjected to centrifugal filtration under the 
centrifugal force of 3200 G, whereby a putty-like wet cake having a solid content of 70% by weight (water 
content of 30% by weight) was obtained. The wet cake was granulated by extrusion and then dried with hot 
air of 120°C by a fluidized drier, whereby a granular paste resin was obtained. 100 parts of the paste resin 
was mixed with 60 parts of a plasticizer whereby the paste resin was readily dispersed to give a good 
plastisol. 

Example 2 

A mixture of 100 parts of a styrene monomer, 150 parts of water, 0.5 part of potassium persulfate (KPS) 
and 1.5 parts of sodium lauryl sulfate was polymerized at a temperature of 70°C for 6 hours to obtain a 
polystyrene latex having an average particle size of 0.3 pm. 0.8 part of 3,3-ionen (a viscosity of 0.1 2 dl/g in a 
0.4 N-KBr aqueous solution) of the general formula [I'] as given in Example 1 was added and stirred, 
whereby the emulsion system of the latex was destabilized to form a flowable suspension comprising 
substantially spherical coagulates having a size of from 20 to 50 pm. When this suspension was left to stand 
still, no larger coagulates were formed and the supernatant liquid could easily be separated off. The 
centrifugal filtration was conducted in the same manner as in Example 1 , whereby a wet cake was obtained. 
This wet cake could readily be dispersed again. 
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Example 3 



txampie o c0/ . 

1 SOD ml of water 20 g of a mixture of sodium sSate and sodium oleate, 900 g of butadiene, 100 g of -a 

Example 5 

-inn / ae cniiri rnntent) of a SBR (10% of styrene) latex having an average particle size of 0.2pm, 
100.parts(assol^ w i monomer and 30% by weight of 

• separated by vacuum filtration into the solid content and water. 

30 Comparative Example 1 

To 100 ml of a polystyrene latex obtained in the same manner as in Example 2, 2 g of » su,fate 
was added, whereby irregular coagulates were formed which showed no substantial flowatahty. 

Examples 6 to 18 

in a <too I autoclave 06 part of sodium lauryl sulfate, 0.03 part of potassium persulfate, 0.1 part of 
^J^r^SZ^o^^AMl part of sodium sulfite were added to 100 parts of a vmyl chloride 
sod.um llf f^^ l ^^^^ ll ^ vttlt conducted at 60°C until a saturated vapour pressure of the 

v™7S^^^^ «« ^ a " aVera " 

^Xr^^^^X^^ of the latex, of a Conic 
polymer represented by the general formula: 



10 



15 



20 



25 



35 



40 



45 



50 



55 



60 



in 



©i" 3 ©i H * 

— N— (CH 2 ) N — 73— Z 

CH3 CH 3 

obtained by the polymerization of N,N,N',N'-tetramethylpropylenediamine with a Z component of various 
chemical species, was added in a form of a 0.1 wt% aqueous solution and stirred for 1 hour for flocculation. 
When the stirring was stopped, the latex particles readily sedimented. The sedimented particles were 
centrifugally filtered (a centrifugal force of 3000 G) or vacuum filtered with filter paper to remove freed 
water, whereby a wet cake was obtained. The water content {% by weight) is shown in Table 1 . 

The molecular structure of the compound represented by the above general formula [I ] was identified 
by the NMR measurement (the polymer was purified, dried and then dissolved in heavy water) and the IR 
measurement (tabletted with KBr powder). 
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Table 1 



w 



is 



20 



25 



30 



35 



40 



45 



50 



Ex.No 


Water-soluble cationic polymer 


Wet cake 




Z 


X and Y 


Intrinsic 
viscosity 


Amount £ 
(parts) 


reparation 
method 


water con- 
tent (%) 


6 


O 

<CH^-C<CH^)- 
* * 


C£ 


0.08 


0.30 | 
i 


:entrifu- 
;al sepa- 
ration 


42 


7 


-(CH2) 2 -0-(CH 2 ) 2 - 


Ci 


0.15 


0.22 


n 


36 


8 


u 

-CH 2 -C-0-(CH 2 ) 2 - 


Br 


0.07 


0.30 


Vacuum 
filtration 


39 


9 


OH 

-CH 2 ~CH , "CH2'" 


CI 


0.23 


0.23 


n 1 


37 


10 


o o 

-CH 2 -C-0-(CH 2 ) 2 -0-C-CH 2 - 


Ct 


0.25 


0.22 


n 


38 


u 


CH 3 CHj 
-fcH^-Si-O-Si-fch^ 
2 CH 3 CH 3 


Br 


0.06 


0.42 


» 


44 


12 


-CH 2 -S-CH 2 - 


ct 


0.12 


0.20 


Centrifu- 
gal sepa- 
ration 


36 


13 


0 

11 

-CH 2 -S-CH 2 - 


CI 


0.10 


0.22 


n 


34 


14 


0 

-CH 2 -S-CH 2 - 

6 


CI 


o.u 


0.22 


Vacuum 
filtration 


40 


15 


-<CH 2 ) 2 -S-S-(CH 2 ) 2 - 


Br 


0.12 


0.26 


Centrifu- 
gal sepa- 
ration 


42 


16 


- CH 2-0- CH 2- 


Br 


0.28 


0.22 


it 


35 


17 


-CH 2 -(CF 2 ) 2 -CH r 


Br 


0.09 


0.35 


Vacuum 
filtration 


40 


18 


CH 3 CH 3 

<CH^-Si-NH-Si-(CH^- 
2 1 1 2 
CH 3 CH 3 


Br 


0.14 


0.23 


n 


37 



Example 19 
In a 5 I three-necked flask, 1 mol of each of 

/ CH 2 -CH K 
N-CH„-CH 2 -N 
\ ./ 



CH 2 -CH 2 



and dibromobutane was dropwise added in 2 hours at room temperature under nitrogen atmosphere to a 
« 2 I of a solvent mixture of dimethylformamide (DMF)/water = 4/1 and then 2 I of water was added. A 
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mixture was left to stand for one week. The polymer thereby obtained was a compound having the 
structure represented by the general formula 



10 



15 



20 



25 



30 



35 



40 



ch 2 -ch 2X 

&N-CH 2 -CH 2 -N-^CH2>- — 

Thea^ao.^ 

manner as in Example 6 in an amoun t of 1.03 1 per 100 kg o tn ;^ e factured byTomoe Kogyo K.K. A 
40°C. Then, water was removed by means o <**^%^™ granu , a ted by means of a horizontal 
wet cake havmg a SA£7m!JhS^t^?<NM Co., Ltd.) equipped with the 

extrusion type granulating machine <EXD_ BOjnanu racrure y j wet adjusted to from 26 to 29%. 
screen having perforations of 1.1 ^^^^SS^^sZn by Jeans of a fluidized drier, 

continued at the same temperature until the film turned black. 

On the other hand, lauryl alcohol was added to the wet cake having a water content of 37% .in an 
amoum of o2 part per 00 parts of the solid content of the wet cake to increase the viscosity. The wet cake 
wa ^subjected to the double-shaft extrusion without adjusting the water content and then granulated by 
means of a granulating machine, whereby a resin having the same apparent density and thermal stability 
as in the above case was obtained. 

Example 20 

In a 3 1 autoclave, 1 g of ammonium persulfate was added in a nitrogen atmosphere to 377 9 of diaHy 
dimethylammonium chloride and 705 g of dimethyl sulfoxide and the mixture was polymerized at . 3C C for 
50 hours Jthout stirring. The solid thereby obtained was added to 700 g of methanol and dissolved herein 
anX^Sreprecipitated with a great amount of acetone. The irrtrinsic viscosity was measured m a 1N 
NaC solution, the intrinsic viscosity was found to be 0.71. This compound has the general formula 



50 



CH 



CH„ 



\ 
CH- 



I I 

CH* < 
3H i 



CH 3 CH 3 

200gofthismemano.solutionwas^ 
removed by means of a super-decanter P660 ^^^^J^S^ ^ke was 31%. The solid 
S^t»M~^^=! of a mutate drier, whereby a dried 

^"CdSdlest was subjected to the same test as in Example 19. 

Comparative Example 2 . + . -~ 

T 1 no ml nf thP pvc latex used in Example 19, 3 g of aluminum sulfate was added for flocculation The 
entires s*m SSS' !£^SZoi* of wa£r was impossible. The solidified mass was dned by 
es means of a multiplate drier, whereby a dried resm was obtained. 



55 



60 
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Comparative Example 3 

To 1000 I of the PVC latex used in Example 19, 2 g of a usual cationic flocculant (a modified 
polyacrylamide type) was added for flocculation. The entire system turned creamy, whereby water was not 
freed and the removal of the water by filtration with filter paper was difficult 

Reference Example 1 

The latex used in Example 19 was directly dried by means of a minispray drier manufactured by 
Yamato Kagaku K.K. The hot air had a temperature of 120°C at the inlet and 50°C at the outlet. This 
represents a conventional method whereby the latex was dried without any pretreatment. The heat energy 
required to obtain 1 kg of the dried PVC was 879 Kcal which is 2.8 to 3.6 times greater than the heat energy 
required in Examples 19 and 20. 

It was, of course, impossible to remove water from the latex by centrifugal separation or filtration 
without pretreatment 

Table 2 



15 







Example 19 


Example 20 


Comparative 
Example 2 


Reference 
Example 1 


20 


Viscosity : 












5 rpm 


4000 


5200 


Incapable 


4600 


25 


10 rpm 
50 rpm 


3700 
2800 


4200 
3500 


of forming 
a sol 


3700 
3300 


30 


Gear Oven thermal 
stability test: 












Colour after 10 minutes 


Colourless 


Colourless 


Black 


Colourless 


35 


Time for blackening 


90 min. 


60 min. 


10 min. 


40 min. 




Heat energy required to 
obtain 1 kg of PVC (Kcal) 


316 


242 




879 



40 



In the following Examples, the physical data were obtained by the following methods. 



Ill iibiu aut»a. 

& A metal strip ring having the total surface area of 1 200 cm 2 was embedded in the wet cake for a depth 
of 1 cm. The ring was connected to a strain gauge. The ring was upwardly pulled at a rate of 5 mm/min 
whereby the maximum stress indicated on the strain gauge was recorded. The yield stress was calculated 
by dividing the maximum stress by the total surface area of the ring. The unit of the yield stress is dyne/ 
cm 2 . 

50 

(2) Granulation processabiiity: 

The granulation extrusion was conducted for 1 minute at a screw rotational speed of 53 rpm by means 
of a horizontal extrusion type granulating machine (EXD-60, manufactured by Fuji Powdal K.K.) equipped 
with a screen having perforations of 0.8 mm <p and the amount of the granules thereby produced was 
55 multiplied by 60 to represent the granulation processabiiity per hour. The unit is kg/h. 

(3) Granulation condition: 

When extruded from the granulation screen, the granules which did not adhere to one another were 
designated by the symbol "Good" and those which adhere to one another were designated by the symbol 
60 "Fail". 

(4) Bulk density of the granules: 

Into an open-top measure of 10 x 10 x 10 cm 3 , granules were dropped from the height of 30 cm above 
the measure until the measure was overflowed. Then, the overflowed granules were removed to make the 
55 top surface of the granules in the measure to be flush with the top of the measure. The unit is g/cm . 
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<5) ^^te P 5s°c!/hav.n fl thefo.lowing composition was measured at 50 rpm by means of a 
B-type rotary viscosimeter (B 8H model, manufactured by Tokyo Keiki K.K.). 

s Granular resin 100 parts by weight 

Di-2-ethylhexylphtalate (DOP) 60 parts by weight 

Ba-Zn stabilizer 5 parts by weight 

10 

Epoxidised soy bean oil 5 parts by weight 

The composition was stirred by Hobart mixer (planetary mixer). 

15 (6) ^nedVoS of coarseness of the particles in the plastisol identified in item (5), _ was measured by 
Hegman Sess ga Jge and rated in accordance with 8 classes classified by equally d.viding the range of 
from 0 to 100 urn. The smaller the value, the finer the particles. 

20 <7> was coated In the thickness of 0.2 mm and heated at 200>C to ^10 minutes , h a 

Geer oven. The one which underwent no colour change was designatedby the symbol Good , and the 
one which underwent a colour change was designated by the symbol Fail . 

25 KESSESES SSSS^e, cake and the flowabi.ity thereby imparted was 
meas^redby the BMype rotary viscosimeter. The viscosity at the apparent shear rate of 1.47 s 1 was taken 
as the apparent viscosity. 

30 Example 21 

In a 300 1 autoclave, 200 parts of water, 100 parts of vinyl chloride monomer, 0.6 part of sodium lauryl 
sulfate 0 03 part of potassium persulfate, 0.1 part sodium hydrogen bicarbonate and 0.07 part of sodium 
suSe were subjectSd to emulsion polymerization at a temperature of 60°C until ^ated ^por 
Assure of the vinyl chloride monomer decreased by 2 kg/cm 2 , whereby a polyvinyl oh onde res.n latex 

35 having an average particle size of 0.8 urn was obtained. The latex had a solid content of 38%. 

018%, based on the solid content of the latex, of 3,4-ionen polymer <[ n l = 0.28) was added and gently 
stirred to flocculate the latex particles. The water was removed by centrifugal separation under centnfuga 
force of 3200 G by means of a centrifugal filtration machine, whereby a wet cake hav.ng a water content of 
vi 2% was obtained. The yield stress of the wet.cake was 2400 dyne/cm . 

35.2 * ^was ; obtaineo me y ^ ^ ^ rf Q£ ^ ^ m ^ ^ f tne 

solid contenroHhTwet cake and kneaded for 30 minutes by a kneader, whereupon the yield stress 

inCr ThetS Stewtth anTncreased viscosity had a granulation processability of 120 kg/h and no adhesion 
ofthegra^ 

45 BOX untH the water content decreased to a level of at most 0.1%. The bulk dens.ty was 0.51 g/cm*. Further, 
the disintegration during the fluidized drying was not more than 0.1%. „i MtSa „i 
The dried granular vinyl chloride resin readily absorbed a plasticzer to form a plastisol. The plastisol 
had a viscosity of 2600 mPa.s and was superior in its thermal stability and scratch test. 

Further, during the preparation of the plastisol, no dust was formed and it was easy to measure the 
so amount. 

Examples 22 to 30 

Each of the hydrophobic substances identified in Table 3 was added to the wetcake used in Example 21 
and the grander dried resin was prepared in the same 
55 the resin during and after its preparation are also shown in Table 3. 

Comparative Example 4 

The latex of Example 21 was freeze-dried to remove the water. The vinyl chloride resin thereby 
obtained was very much likely to form a dust and its bulk density was as small as 0.17 g/cm And the 
so viscosity of the plastisol was 2700 cp which was substantially h.gherthan the values of the Examples of the 
present invention. 

Comparative Example 5 . 
The latex of Example 21 was spray-dried and then pulverized to obtain a vinyl chloride resin having an 
. 55 averse partide sfze of 50 pm. The" resin had a bulk density of as small as 0.25 g/cm' and was very much 
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likely to form a dust in its handling. The viscosity of the plastisol was 2900 mPa.s which was substantially 
higher than the values of the Examples of the present invention. 

Comparative Example 6 

5 A polyethyleneoxide having a [B] value of 7.27 or 1,4-butanediol having a [B] value of 7.56. was added 
to the wet cake of Example 21 in an amount of 5 parts by weight or from 1 to 10 parts by weight, 
respectively, per 1 00 parts by weight of the solid content of the wet cake, whereby no viscosity increasing 
effect was obtainable and the granulation was unsatisfactory. 

Examples 31 to 37 

10 Emulsion polymerization was conducted in the same manner as Example 21 except that a fatty acid 
soap was used instead of the sodium lauryl sulfate and 0.05 part of sodium hydroxide was added The 
average particle size of the latex particles was 0.76 urn (as measured by light transmittion-centnfugal 
precipitation particle size distribution measuring apparatus). e 

An aqueous solution of 3,3-ionen polymer ([nj - 0.15) was added to the latex obtained by the emulsion 
15 polymerization, in an amount of 0.22% based on the solid content of the latex and gently stirred in the same 
manner as in Exampole 21, whereby a wet cake having a water content of 31% and yield stress of 2800 
dyne/cm 2 was obtained. A predetermined amount of a hydrophobic substance was added to the wet cake 
and then the wet cake was granulated and dried. The physical properties during the granulation and after 
the drying of the granulated products are also shown in Table 3. 
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Examples 38 to 41 

After the latex particles of Example 21 were flocculated, the conditions for water removal was varied to 
obtain wet cakes having different water contents. A predetermined amount of kerosene was added to each 
cake and the cake was granulated and dried. The physical properties of the particles during the granulation 
or after the granulation are shown in Table 4. 

The physical data obtained by Examples 23 and 24 are also shown in Table 4. 

Table 4 



Ex. Ho. 


Wet cake 


Amount of 
kerosine 


Yield stress 

upon 
Peculation 


Granulation 
process- 
ability 


Bulk 
density 


Viscosity 
of 

plastisol 


Water content 


Yield stress 


38 


33.5 


2900 


0.1 


10000 


80 


0.52 


2600 


23 


35.2 


2400 


0.2 


8000 


100 


0.50 


2500 


24 


35.2 


2400 


0.8 


9700 


110 


0.51 


2550 


39 


36.8 


2000 


0.5 


10300 


120 


0.50 


2550 


40 


38.9 


1600 


1.0 


8000 


120 


0..48 


2500 


41 


41.2 


1000 


1.5 


7100 


70 


0.46 


2400 



10 



15 



20 



25 



30 



35 



Examples 42 to 44 

Each of the water-soluble cationic polymers identified in Table 5 was added in a form of a 0.1 wt.% 
aqueous solution to the latex of Example 21 in a predetermined amount per 100 parts of the solid content of 
the latex, whereby a wet cake was obtained. The hydrophobic substance also identified in Table 5 was 
added to the wet cake in a predetermined amount per 100 parts of the solid content of the wet cake to 
increase the viscosity and then the wet cake was granulated. 

Further, the wet cakes obtained by Examples 10, 12, 13 and 16 were granulated in the same manner. 

The bulk density was about 0.50 in each case and the viscosity of the plastisol was also low in each 
case. 
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Examples 45 to 49 

Each of the flowability-promoting agents identified in Table 6 was added to the wet cake of Example 21 
having a yield stress of 2400 dyne/cm 2 in a predetermined amount per 100 parts of the solid content of the 
wet cake and stirred, whereupon the flocculated condition was broken and a thick latex was formed where 
the particles were re-dispersed. This thick latex was spray-dried by means of Anhydro Laboratory Spray 
Dryers with the rotary disc rotated at a speed of 5000 rpm. The viscosity bf the thick latex, the viscosity of 
the plastisol, the results of the scratch test and thermal stability, the bulk density and the average particle 
size of the powder are shown also in Table 6. 
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Claims 

1. A process for separating a thermoplastic resin from its latex which has been obtained by emulsion 
polymerisation or microsuspension polymerisation by 

5 (A) coagulating said latex by adding a water-soluble cationic polymer containing quaternaty 
ammonium in its molecular chain in an amount of 0.01 to 5 wt.-%, based on the weight of the latex particles 
in the latex p 

(B) separating the water phase from the coagulated polymer and 

(C) drying the obtained solid product m 

10 characterized in that, for obtaining a paste resin suitable for producing a plastisol or an organosol having a 
high bulk density, a latex of a polyvinylchloride, a polystyrene or an ABS polymer is selected, whereby a 
fldculated product obtained in coagulation stage (A) is treated in stage (B) to adjust the water content of the 
wet cake to 20 to 50 wt.-%, whereafter said wet cake is spray-dried with a previous addition of at least one 
flowabirrty-promoting agent selected from the group consisting of a non-ionic surfactant, an anionic 

r5 surfactant a cationic surfactant and an organic acid, or said cake is granulated, optionally with previous 
addition of a hydrophobic substance and the granules are dried. 

2. The process according to Claim 1, wherein the water soluble cationic polymer is added in an amount 
of 0.01 to 1% by wt, based on the weight of the latex particles in the latex. 

3. The process according to Claim 1, wherein the water soluble cationic polymer is at least one of the 
20 polymers represented by the following formulas I to IX 
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CH 2 , R 4 



C / C CH 2 -I 



CHo CH„ 



R, 



(Vll 



[VII] 



/ \(CH a >^ R 4 
*2 



[VIII] 



[IX] 



where each of R„ R 2 , R 3 and R 4 is a hydrogen atom, an alkyl group having from 1 to 6 carbon atoms or an 
aryl group; Z is 

-(CH 2 ) n -, -(CH 2 ) h -(CF 2 ) n -(CH 2 ) k - . -(CH 2 > h -0-(CH 2 %, 

0 o 

-(CH 2 ) h -S-(CH 2 ) k -, -(CH 2 ) h -S-(CH 2 ) k -, -(CH 2 ) h -|-(CH 2 ) k -, 

O OH 
-(CH 2 ) h -S-S-(CH 2 ) k - . -(CH 2 ) h -C-(CH 2 ) k -, -(CH 2 ) h -CH-(CH 2 ) k , 

• O 

-(CH 2 ) h - C - O- (CH 2 ) k -. -(CH 2 ) h Si(CH 2 ) 2 OSi(CH 3 ) 2 (CH 2 ) k , 
-(CH 2 ) h Si(CH 3 ) 2 NH-Si(CH 3 ) 2 (CH 2 ) k -, 



-(CH 



2 ) h - C - O - (CH 2 ) 2 - O - C - (CH 2 ) k - or -(CH 2 ) h HQ-(CH 2 ) k - • 
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T is the same as Z except that Z' does not include — <CH 2 ) n — ; 
Wis 

O 

-CH-(CH 2 )5 or -NH-5-(CH 2 ) n - 
OH 

provided that the methylene group -(CH 2 ) n - is linked to the nitrogen atom of the quaternary ammonium 
salt; each of X and Y is an optional counter ion; each of m and n is an integer of from 1 to 15; each of n and K 
is an integer of from 1 to 6; and I is an integer of at least 2. t 

4. The process according to claim 3, characterized in that the water soluble cationic polymer is at least 
one of the polymers represented by the formulas I to VI. 

5. The process according to Claim 3, characterized in that the water soluble cationic polymer s at least 
one of the polymers represented by the formulas I to VI, wherein each R 1f R 2 , R 3 and R 4 is an alkyl group 
having from 1 to 6 carbon atoms or an aryl group; and each X and Y a halogen atom. 

6 The process according to one of Claims 1 to 5, characterized in that a hydrophoic substance having a 
value (B) of at most 7 is mixed to the wet cake, the mixture is granulated and dried, where (B) is represented 
by the equation 

(H) 100 

(B) x 

(H) + (L) 5 

wherein (H) and (L) respectively represent the weight of hydrophilic groups and the weight of hydrophobic 
groups in the structure of the hydrophobic subtance. 

7. The process according to Claim 6, wherein the hydrophobic substance is added in an amount of from 

0 01 to 10 parts by weight per 100 parts by weight of the solid content in the wet cake. 

8. The process according to Claim 6, wherein the yield stress of the wet cake after mixing with the 
hydrophobic substance and prior to the granulation is from 0.3 to 10 mN/mm 2 (3000 to 100,000 dyne/cm ), 
preferably from 0.4—1 nN/mm 2 (4000 to 10,000 dyne/cm 2 ). m ^ 

9. The process according to Claims 1 to 5, wherein a flowability-promoting agent is added to the wet 
cake to impart flowability to the wet cake, followed by spray drying. 

10. The process according to Claim 9, wherein the flowability-promoting agent is added in an amount 
of from 0.1 to 2 parts by weight per 100 parts by weight of solid content in the wet cake. 

11. The process according to Claim 9, wherein the wet cake after the addition of the flowability- 
promoting agent and prior to the spray drying has an apparent viscosity of at most 20 Pa.s (20,000 
centipoise), preferably at most 10 Pa.s (10,000 centipoise) within a range of the apparent shear rate of from 

1 t0 I^The process according to Claim 9, wherein the flowability-promoting agent is a surfactant having a 
polyoxyethylene chain in its molecular chain. m . 

13. The process according to one of claims 1 to 12, wherein the thermoplastic resin after the drying has 
a bulk density of from 0.4 to 0.62 g/cm 3 . 

Patentanspruche 

1. Verfahren zur Abtrennung eines thermoplastischen Harzes von seinem Latex, welcher erhalten 
wurde durch Emulsionspolymerisation oder Microsuspensionspolymerisation, wobei man 

(A) den Latex koaguliert durch Zugabe eines wasserloslichen, kationischen Polymeren, enthaltend 
quarternares Ammonium in seiner Molekulkette, in einer Menge von 0,001 bis 5 Gew.-%, bezogen auf das 
Gewicht der Latexteilchen in dem Latex, 

(B) die Wasserphase von dem koagulierten Polymeren abtrennt und 

(C) das erhaltene, feste Produkt trocknet, 

dadurch gekennzeichnet, das man, urn ein Pastenharz mit hoher Schuttdichte zu erhalten, das zur 
Herstellung eines Plastisols oder eines Organosols geegnet ist, einen Latex von einem Polyvinylchlorid, 
einem Polystyrol oder einem ABS-Polymeren auswahlt, wobei ein floculiertes Produkte, das in der 
Koagulierstufe (A) erhalten wird, in der Stufe (B) zur Einstellung des Wassergehalts des nassen Kuchens 
auf 20 bis 50 Gew.-% behandelt wird, woraufhin man den nassen Kuchen spruhtrocknet mit einem 
vorherigen Zusatz von mindestens einem die Fliefifahigkeit fordernden Mittel, ausgewahlt aus der Gruppe 
bestehend aus einem nicht-ionischen Surfaktans, einem anionischen Surfaktans, einem kationischen 
Surfaktans und einer organischen Saure, oder den erwahnten Kuchen granuliert, gegebenenfalls mit 
zuvoriger Zugabe einer hydrophoben Substanz, und das Granulat trocknet. 

2. Verfahren gemaG Anspruch 1, wobei das wasserldsliche kationische Polymere in einer Menge von 
0,01 bis 1 Gew.-%, bezogen auf das Gewicht der Latexteilchen in dem Latex, zugesetzt wird. 

3. Verfahren gemaB Anspruch 1, wobei das wasserldsliche kationische Polymere mindestens eines der 
durch die folgenden Formeln I bis IX dargestellten Polymeren ist 
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wobei R„ R 2 , R 3 und R 4 jeweils fur ein Wasserstoffatom, eine Alkylgruppe ™* 1 bis 6 Kohlenstoffatomen 
Oder eine Arylgruppe steht; Z fur 

-CCH 2 ) n -. -(CH 2 ) h -(CF 2 ) n -(CH 2 ) fc - . -(CH 2 ) h -0-(CH 2 )^, 

o o 

-(CH 2 ) h -S-(CH 2 ) k -. -(CH 2 ) h -S-(CH 2 ) k -, -(CH 2 ) h -S-(CH 2 ) k -. 

O 



O OH 

ig -(CH 2 ) h -S-S-(CH 2 ) k - , -(CH 2 ) h -c-(CH 2 ) k -, -(CH 2 ) h -CH-(CH 2 )j , 

O 

. -(CH 2 ) h - C - O- (CH 2 ) k -. -(CH 2 ) h Si(CH 3 ) 2 OSi(CH 3 ) 2 (CH 2 ) k -, 
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'h 

-(CH 2 ) h Si(CH 3 ) 2 NH-Si(CH 3 ) 2 (CH 2 ) lc 



-(CH 2 ) h - C - O - (CH 2 ) 2 - O - C - (CH 2 ) k - Oder -(CH 2 ) h -^-(CH 2 ) k - 

30 

steht; 

Z' die gleiche Bedeutung hat wie Z mit der Ausnahme, das Z' nicht — (CH 2 )„— umfasst; 
Wfur 

35 O 

-CH-(CH 2 )- o d © r -NH-C-(CH 2 ) - steht, 



OH 



mit der MaSgabe, daS die Methylengruppe — (CH 2 )„— an das Stickstoffatom des quaternaren 
Ammoniumsalzes geknupft ist; X und Y jeweils fur ein beliebiges Gegenion stehen; m und n jeweils eine 
ganze Zahl von 1 bis 15 ist; h und k jeweils eine ganze Zahl von 1 bis 6 ist; und 1 fur eine ganze Zahl von 
mindestens 2 steht. 

45 4. Verfahren gemaS Anspruch 3, dadurch gekennzeichnet daft das wasserlosliche kationische 
Polymere mindestens eines der durch die Formeln I bis VI dargestellten Polymere ist. 

5. Verfahren gemafc Anspruch 3, dadurch gekennzeichnet, daft das wasserlosliche kationische 
Polymere midestens eines der durch die Formeln I bis VI dargestellten Polymere ist, wobei R 1f R 2 , R 3 und R 4 
jeweils fur eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen oder eine Arylgruppe steht; und X und Y ein 

so Halogenatom ist. 

6. Verfahren gemaft einem der Anspruche 1 bis 5, dadurch gekennzeichnet, daft man eine hydrophobe 
Substanze mit einem Wert (B) von hochstens 7 mit dem nassen Kuchen vermischt, das Gemisch granuliert 
und trocknet, wobei (B) durch die folgende Gleichung dargestellt wird 



(H) 100 

(B)= x 

(H) + (L) 5 



wobei <H) und (L) das Gewicht der hydrophilen Gruppen bzw. das Gewicht der hydrophoben Gruppen in 
so der Struktur der hydrophoben Substanz darstellen. 

7. Verfahren gemaft Anspruch 6, wobei die hydrophobe Substanz in einer Menge von 0,01 bis 10 Gew. 
Teile pro 100 Gew. Tetle des Feststoffgehalts in dem nassen Kuchen zugesetzt wird. 

8. Verfahren gemaft Anspruch 6, wobei die Flieftspannung des nassen Kuchens nach dem Vermischen 
mit der hydrophoben Substanz und vor der Granulierung von 0,3 bis 10 mN/mm 2 (3000 bis 100 000 dyn/ 

65 cm 2 ), vorzugsweise von 0,4 bis 1 mN/mm 2 (4000 bis 10 000 dyn/cm 2 ) betragt. 
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9 Verfahren gemaB einem der AnsprGche 1 bis 5. wobei dem nassen Kuchen ein die FlieSfahigkeit 
fordemdes Sal zugesetzt wird. um den nassen Kuchen FlieBfahigkert zu verle.hen. gefolgt von 

Sprii S2 gemaB Anspruch 9, wobei das die FlieBfahigkert fordernde Mittel in einer Menge von 0,1 
bis 2 Gew Teile pro 100 Gew. Teile des Feststoffgehalts in dem nassen Kuchen zugesetet ™* 

11 Verfahren gemaB Anspruch 9, wobei der nasse Kuchen nach der Zugabe des *e Fl.eB«higkeit 
«- j ^ !Imw»1 nnrf «nrdar SorQhtrockung eine scheinbare Viscositat von hochstens 20 Pa.s (20 000 

K P ^^^ Centi " oise) aufweist innerha,b eines Bereichs der 

■*^?5SJ5!5 flJmaTAnsp^h 8 a; wobei die FlieBfahigkert fordernde Mitte. ein Surfaktans mit einer 

f *VS3S£tt 1 «* * «■« d3S thermopiastische Harz nach dem 

Trocknen eine SchOttdichte von OA bis 0.62 g/cm 3 aufweist. 



15 Revendications 

1 Proc6d6 pour separer une resine thermoplastique de son latex qui a ete obtenu par polymerisation 

6n '^SSlStt^ ^t35TdC^ cationique so.ub.e dans I'eau continent un 
20 amminSm quaSnalre dans sa Seine mo.ecu.aire, en une quantite allant de 0.001 a 5% en po,ds, sur la 
base du poids des particules de latex dans le latex, 

(B) separation de ia phase aqueuse du polymere coagule; et 

cJ3^M^iSi£^ resine en pate qui convient pour produire un plastisol oiu un 
25 SoaSol ayant une masse volumique en vrac elevee, on choisit un latex d'un poly(chlorure de j vmyle), 

STpolyUX ou d'un polymere ABS, le produit ayant flocule obtenu * I'etepe de coagulation <A) etan 

!S?K {B pour ajuster la teneur en eau du gateau humide h 20 h 50% en po.ds. apres quo. led. 

afteau humide est sech6 par pulverisation avec une addition prealable d'au moms un agent favonsan 

?aptrt^^ choisi dans le groupe constitue par un tenao-actrt 
w anioniaue un tensio-actif cationique et un acide organique, ou b.en ledit glteau est transforme en 

a ra nu2r e ventue1leme^ avec addrtion prealable d'une substance hydrophobe et les granules sont seches. 
zT^SSS^rBm^Uaaon 1 , dans lequel le polymere cationique soluble dans I'eau est ajoute en 

una auantiti i allant de 0,01 k 1% en poids, sur la base du poids des particules de latex dans le latex. 

lequel le polymere cationique soluble dans I'eau est au moms 
35 I'un des polymfcres represents par les formules I k IX suivantes: 
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[V] 



C CH, 



CH« CH, 
^ X 0 



Ri R 2 



IVl] 



<6 




[vm 



/ "^(CH 2 ) n ^ X R 4 
Ho 



[VIII] 




[IX] 



R„ R* R 3 et R 4 represented chacun un atome d'hydrogene, un groupe alkyle ayant de 1 a 6 atomes de 
carbone ou un groupe aryle; 
Z represents: 

-CCH 2 ) n -. -(CH 2 ) h -(CF 2 ) n -(CH2) k -, -(CH 2 ) h -0-(CH 2 ) k . 



O 
II 



(CH 2 ) h -S-(CH 2 ) k -, -(CH 2 ) h -S-(CH 2 ) k -. -(CH 2 ) h -jj-(CH 2 > k -. 



OH 
I 



-(CH 2 ) h -S-S-(CH 2 ) k - . -(CH 2 ) h - C - O- (CH 2 ) k -, _(CH 2 ) h -CH-(CH 2 ) k 



-<CH 2 ) h -c-(CH 2 ) k -, -(CH 2 ) h Si(CH 3 ) 2 OSi(CH 3 ) 2 (CH 2 ) k - 
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-(CH 2 ) h Si(CH 3 ) 2 NH-Si(CH 3 ) 2 (CH 2 ) k -, 



O 

-(CH 2 ) h - C - O - (CH 2 ) 2 - O - C - (CH 2 ) k - ou 



" fl — (CH 2 ) h -^Q-(CH 2 ) k - ; 



Z' est le meme que Z, excepte que Z' ne comprend pas -(CH 2 )„-; 
W represente 

O 

-CH-(CH 2 )= 0" -NH-C-(CH 2 ) " 

| 

OH 



m ith«i*ne — (CH,) — soit lie a I'atome d'azote du sel d'ammonium 
a la condition que le groupe methylene u-n 2 >» son 

qUa x^t Yrepresentent chacun un contre-ion au choix; 
m et n representent chacun un nombre enter _de 1 a _15; 
h et k representent chacun un nombre entier de 1 b 6, et 

representent chacun un atome d'halogene. , . , . f it * on melange au gateau humide 

seche, (B) etant represente par liquation: 

(H) 100 



(B)=- 



x 



(H) + (U 5 



dans laquelle (H) et (L) representent respectivement le poids des groupes hydrophiles et les poids des 

croupes hydrophobes dans la structure de la substance hydrophobe. auan tit6 de 

groupe* y w Qn g 0(Jte |g su5stanc8 hydrophobe en une quantite ae 

0 01 a 10 i Ses ^en odds pour 100 parties en poids de la teneur en matieres sondes du gateau hum.de 
°' 8 PnSfseZfa revendication 6, dans leque. la contrainte '^^gj*,}* 
melange avec la substance hydrophobe et avant la granulation est de 0,3 a 10 mN/mm (3 000 a 100 000 

nbdis 

rapttode TftlS^S^^ « humide '' a P titude » «'fa«tan»nt en fa.sant su.vre par un 

^TpS^JSa^dlcation 9, dans lequel on ajoute I'agentfavorisant Inaptitude a I'ecoulement 
en une quantite da 0?1 a 2 parties en poids pour 100 parties en poids de la teneur en maferes sohdes du 

gateau humide re vendication 9, dans lequel le gateau humide, apres I'addition de I'agerrt 

favo risan T'aSLde I I'ecouEnt et avant le sechage par pulverisation, posside une v.scos.te apparente 
52 pTus 20 PM (20 000 centipoises), de preference d'au plus 10 Pa.s (10 000 cent.po.ses), a I .nteneur 

d ' U ^oc^^ JageVfavorisant .'aptitude a I'ecoulement est un 

sechage possede une masse volumique en vrac de 0,4 a 0,62 g/cm . 
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